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REMARKS 



Allowance of this application is respectfully requested. 

In view of an interview with Special Programs Examiner Bost 
on September 9, 2004, the specification is hereby amended to 
refer to additional continuation applications filed during 
October, 2003. 

In light of the foregoing, it is respectfully submitted that 
the present application is in condition for allowance, and a 
notice to that effect is respectfully solicited. 

If any issues remain which may best be resolved through a 
telephone communication , the Examiner is requested to telephone 
the undersigned at the local Washington, D,C. telephone number 
listed below. 



JEL/att 

ATTORNEY DOCKET NO- JEL 28567RE-B 

STEVENS, DAVIS, MILLER & MOSHER, L.L.R. 

1615 L Street, NW, Suite 850 

P.O. Box 34387 

Washington, DC 20043-4387 

Telephone: (202) 408-5100 

Facsimile: (202) 408-5200 



Respectfully submitted, 




Date: September 9, 2004 



James E. Ledbetter 
Registration No, 28,732 
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OPTICAL RECORDING/REPRODUCING 
f APPARATUS FOR OPTICAL DISJCS WITH 

VARIOUS DISK SUDSTRATX THJcKNESSES 
Tnla 1b a r^l »>n*a eontlmiatlon a ppliaacign vt 
roiamn «frollgatlen no, Qt/SQK.Sfj^ which LmmhA ** 
Rg 26, Hi on ^te«cb4t H< 199,9. »tiacrt tns * gwxwwm* 
r>£ Una, tad, fltatoa Ha. 5.235.5B1 laauod *Hpya£ 

10. 1993. fh* tollOFjLno , g*jjfccad ean clnuatlon. 

folnuo app jL ^fcicaa! application no. 09/420.603 
foL»d October 19- 1999, aftpllcatlon no. 09/ 409.829 
filed t*&v+vto+e 22. 1999, ytyy^fe*ti»ft ftfl. 09/460.322 
filed Doombu ^,1999, application tip ■ 09/460 . 223 
jfj jUd poeofipQr 13, l? 0 ?- awbllcarlo n no. 09/460.221 
filed P»cp^< 13, 19 99, apuliotitth fta. 10/E77.167 
fllod Octdbafi a, 3003. »*hlch la a cop frinu- elftrt of 
application no, 0P/4fi0.221. application r.a . 
lrt/S77.16B fllod qo^pb*^ 3. 2003. yftlc h la a 
oontfoyntti-Qft of applica tion ng. 00/420.603, and 
application no. 10/693,810 filad Octob«.«- 23. 2003. 
which la a eontlAUftm>R of armll nation no. 
09/460.223. 

BACKGROUND OF THE JrWEJiTION 

1. FnHd of ihe Invemion 

The indention relnci 10 ■« optical disc sppftfiiut 
which an record, reproduce, or crMt ini-annalian 
aals onto/from both of an optica) disc having a record- 
ing density simila/ to Ibti or a contentions) CD {com- 
pact disc) and %n optica] disc having a recording densiiy 
higher Ihui the above recording density. 

2, Description G f Lh« prior Art 

In r»cnt y-ars. in addition to an optical disc sfipari- 
tua only Tor reproduction such «>CD player or the 
like. *n optical disc ipparatus -which c*n record and 
reproduce an information signal is actively being devel- 
oped. 

OrdinariJy. the recording and reproduction of an 
iitfcranion iijna] cnlO/ffOm a" Optical ditc a/c exe- 
cuted by can verging i beam whieh is radiated from s 
jemtconduclOf laser Or Ihe like onto » reccrding layer 
of ihe optical disc by i lens- The retarding layer here 
denotes a pit Uyer in Ihc ca.se Of* CD and is a layer in 
which * deformalton. i changt in Optical consent, a 
formation of a magnetic domain, or the like is p-er- 
Tanned by * converged laser beam )'n the case of a re- 
cordable optieaJ disc. To raise t recording density of the 
optical disc, ir is necessary io reduce a ipot diameter O 
of the conversed beim. There is the IbllowinA relation 
amonC, (he ipoi diameter O, * numerical aperture NA cf 
the lens, and a wavelength X of ihe laser beam. 



The above equation (I) denotes that ihe beirn ipet 
diameter D decreases by using a lens of a lar^e NA. 
Thai is, by increa-jng NA. the high density recording 
can be c* crated. 

When NA of ihe lens increases, however, an ab=— a- 
tian <?r the cenverg^d bewn due id se incitnation ;;rcr 
of ihc disc called » tiil increases. Particularly, a cOma 
ahcrrxtion increases,. There is the fcilowip^ rclaiign 
among a *|*-*c front >b-rrali©n W € of the ccma_ 1 u'U 
injle a. and NA when ujing a thictneSS d and a refrac- 
tive iadei n of the disc substrate. 



The above equation CI) dene lei lh»t in the Case of 
using 1 lens Of NA ^hich is Urgsr lhan that of the 
canve-TtionaJ lenS. ev*n if a till an?1e is idenhcal. the 
coma aberration incrwet. U ^Ul br undcrsiocd from 
ihe equation [21, however, that there is an efTcrl tO 
suppress the coma aberration by sellinr the ihiclLnsis d 
of the di34 jybstraLe to be thin. Ifl the optical ditc fcr the 
high densiiy recording, therefore, it is preferable thai 
the IhisVre-n of the dnV iub!ir*ie is ihuvier than (hot of 
the convsntionaj optical disc. 30 that an opticsl head 
using an cbjeriivc coriespondini la the thin disc 
subitmt ii needed. 

Oft the aiher hand, ^r.n in the optical ditc apparatus 
corresponding 10 tiyt h, S h density recording, it ij prefer, 
able that the conventional optical disc gf a thic* iub- 
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